
ing the 31st the center morerl southeastward along the easteru 
slope of the Rocky Monutaius, and at  the eveuiug rcport of 
that date occupied west-central Kansas, with pressure below 
29.30. Entering a region over which warm, moist air had heeri 
drawn by low area XI1 which dissipated over the Ohio Valley 
during the 3lst, this low area acquired great euergy. I n  west- 
ern Texas and New Mexico the wind reached a velocity of GO 
to 80 miles per hour ou the 31st, aud heavy gales aud destruc- 
tive tornadoes and local storms occurred i u  t8he ereiiiug iu  
Nebraska, Kausas, Indian and Oklahoma Territories, Texas, 
Arkansas, Missouri, and Iowa. 

I 

aud 200 miles east and west, and occurred betweeu the hours 
o f 5  p. 111. and 10 11. m., 75th meridiau time. They apparently 
originated first in the north part of the area between 5 p. m. 
aut1 G p. m., iu tlie soiit8h pitrt from 7 p. m. to 8 p. m., and in the 
east part from 9 p. m. to 10 11. m., 75th meridian time. Those 
il; central Texas appeared about S 1). m., 75th meridian time. 
The isobars, isotherms, aud wind directions at S a. m. and S 
p. IU., 75th meridian time, together with the location and di- 
rectiou of movement of the toruadoes are shown 011 Charts 
VI aut1 VII. 

NORTH ATLANTIC STORMS FOR MARCH, 1S99 (pressure i u  inches and millimeters ; wind-foree by Beaufort scale). 
The paths of storms that appeared over the west part of tlie 

north Atlantic Ocean during March, 1899, are shown on 
Chart I. These paths have been determiued from reports of 

of t h e  Hydrographic Office, Navy Departmeut, aud the 6‘ New 
Pork Herald Weather Service.’, 

Iu March there is usually au increase of pressure from the 
Azores over the British Isles, Iceland, aucl Greenland, the 
greatest increase occurriug over mid-ocean uorth of the 50th 
parallel, where it is more than .15. Over the Uuited States 
and Canada and the Atlaritic Oceau between the 30th nud 40th 
parallels the normal pressure is lower than for FebrnarF, the 
decrease being most marked over the Cauadian Maritirue Prov- 
inces and along the New England coast, where i t  is more than 
.lo. 

The storms of March have an average velocity of 33 miles 
per hour, and an average of 1.7 storm traverses the oceau from 
coast to coast. The stornis of this month usually pass from 
the Nova Scot,ia or New England coasts to the regiou north- 
east of the Grand Banks, where bhe priucipal track divides, 
one branch passing to Iceland and theuce to the north coast of 
Norway. The other branch crosses the ocean to the region 
west of t he  British Isles where i t  divides, one class of storms 
passing over or uorth of Scotlaud, and the other over Prance 
or the Bay of Biscay to the Mediterranean Sea. A limited 
number of storms appear in the Gulf of Mexico and pass thrnce 
northeastward to Newfouudlaud. 

In March, 1893, two storms traversed the oceau. One, low 
area 11, advanced from the south Pacific coast over the south- 
ern and eastern districts of tlie Uuited States, ilevelopecl 
marked energx after crossing New Eiiglaud, and reached the 
Bag of Biscay ou the 13th. The other, low areas IV aud V, 
probably advanced from the uorth Pacific Oceixn, crossed the 
United States, and passing thence over the lower Saiut LiIW. 
reuce valley and the Atlautic as a storm of marked strength 
reached the British Isles ou the Gth. 

The slow advance of low area I from the middle Atlantic 
coast to Newfouudland was atteucled by severe storms west of 
the 50th nieridiau duriug the first seven days of the month. 
After the 8th this storm disappeared uorth of the regiou of ob- 
servation. From the 1st to the 6th the pressure was low from 
the Azores to the Bag of Biscay, and by the 7th a serere storm 
had appareutlg advanced from that regiou over the Bay of 
Biscay and Spaiu. Low pressure to the south and southwest 
caused unusually low temperature and frequent suow over the 
southern parts of the Britisb Isles. I n  the second decade of 
the month 3 energetic low areas, numbers V and VII, advanced 
over the Caiiadiari Maritime Provinces, one of which, number 
V, reached the British Isles on the 15th. Unsettled weather 
and heavy gales were experieuced over mid-ocean from the 
10th to 18t8h, and low pressure and stormy weather occurred 

observations by shipmasters received through the co-oper* a t ’  1011 

over the British Isles uutil the 19th. I u  the third decadeof the 
mouth a severe storm, low areas S I  and XIn, advanced from 
the middle Atlantic coast to the regionuortheast of the Banks 
of ~ewfouudland f i . 0 ~ 1  the 27th to the 29th. This storm occu- 
pied mid-ocean uutil tlie close of the mouth. Over and near 
tlie British Isles the weather continued generally settled after 
the 18th. 

OCEAN ICE. 
The following table shows the southern ancl eastern limits of 

the region withiu which icebergs or field ice were reported for 
March during the last 11 Sears : 

1 LRt. N. Long. --i w. l 

_ ~ _  
Southern I i i i i i t .  Eartern l imit .  

1- 
Mollth. 1 Lat. N. (Long. w. 

~ -~ _-- 
i Monl  h. 

j o T  

March, 1 9 s ~  ............ 42 30 
March, 1S83 ............ 41 46 
hfarch, 1584 ............ 41 20 
hlarch, 1985 ............ ’ 40 55 
March. IS% ............ 40 20 
hlarch, 1SR7 ............ 41 00 
hlnrch, 1888 ............ 1 42 30 
hlnrch, ls8y ............ QI 20 
hlawh I&O ............ 1 41 01 

March, xsgz ............ 43 5s 
............ hlnrch: I S ~ I  , 42 25 

@ ‘ I  0 ,  

........... 4s 40 

........... 46 30 

........... 45 00 ........... 45 57 ........... 47 20 ........... 45 31 

........... QI 20 

........... 49 00 

........... 1 47 23 

.......... 1 46 40 

........... I 43 5s 
1 

Mean ............, 42 00 1 50 24 1) Mean ........... 
I 

The limits of the region within which icebergs or field ice 
were reported for March, 1893, are shown on Chart I by ruled 
shading. 

The southernmost8 and easteruruost ice reported, a small ice- 
berg noted on the 97th in  the position given iu the table, wm 
about lo north and 3O to 4 O  west of the average southern and 
eastern limits of ice for March. The followiug reports of ice 
obserretl shorn that the qiiautity of ice noted near Newfound- 
laud nut1 the Grand Banks was litrgely dedcieut when com- 
pared with ice reported for March during the last 11 years: 
Ist, iceberg groiintled 9 miles east-southeast from Cape Race 
Light station. ‘ith, striug of field ice, 13 miles in  length, east 
of (:ape Race Light statiou. l l th ,  2 bergs 3 miles east of Saint 
Jolius. 33d, hea1-y pack ice betweeu Picton, N. S., and Souris, 
P. E. I. 4313, heavy ice reported in the Gulf of Saint Law. 
reuce. 37th, N. 43O 581, W. 4S0 15’, a small iceberg. 

OCEAN FOG. 
The limits of fog belts west of the 40th meridian, as reported 

by shipmasters, are shown ou Chart I by dotted shading. 
East of the 55th meridian fog was reported on 5 dates; between 
tlre 55th aud 65th meridians 011 oiie date; ancl west of the 65th 
mericliau ou 3 dates. Compared with the corresponding month 
of the last 4 gears the dates of occurrence of fog near the 
Graud Bauks numbered 7 less thau the average ; between the 
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and Canada for March, 1893, is exhibited on Chart I1 by 

data the monthly mean temperature and the departure from the 
normal are given for regnlnr stations of the Weather Boreau. 

-- 

dotted isotherms. Iu the table of miscellaneoiis meteorological 1 

the columns for mean teniperatare aud departure from the 1 
normal show, respectively, the average for the several ais- I 

Stnte and statl0ll.  
The figures opposite the names of the geographical districts in 
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65th and 65th meridians 7 less than the average; and west of 
the 65th meridian 2 less than the  average. The fog in the 
regions referred to and the dense fogs noted at stations of the 
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Weather Bureau on the middle Atlantic and New England 
coasts generally attended the approach or p.assa,ge of general 
storms. 
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TEMPERATURE OF THE ATR (expressed in degrees, Fahrenheit). 
Many of the  voluntary stations do not have standard thermometers  or  shelters. 
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( 5 )  Extreme monthly mean for 
March. 
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the departure to the curreit mean when" the rlepart.6re is b& 
low the normal and sgbtract#ing when above. The monthly 
mean temperature for regular stations of the Weather Bureau 

- represents the mean of the maximum mid minimum tempera- 
tures. 

The mean temperature was highest over the sout'h pa,rt of 
the Florida Peninsula and in the lower Rio Graude and lower 
Colorado ralleys, where it8 was above 66; i t  was above 50 in 
middle and southern South Carolina and Georgia, oyer the 
middle and south part,s of the Gulf States, in southern Arkau- 
sas, a greate.r part of Texas, iu southern and western Arizona, 
and in California., except in the extreme northern paat of the 
state and at  mountain stations. The mean temperatmure was 
lowest in Saskat,chewan and on the extreme north shore of 
Lake Superior, where i t  wa,s below 15; i t  was below 35 along 
t8he northern border of the count,ry east of the 105t8h meridian, 
and at  mountain stations in Colorado; and was below 30 north 
of a line traced from the middle New England coast over 
northern Pennsglvania, thence to central Iowa', and thence 
to southern Alberta. 

DEVIATIONS FROM NORMAL T E N P E R A T U R E .  ' 

The following table shows for certain stations, as reported 
by voluntary observers, (1) the normal temperature for March 
for a series of years; ( 3 )  t'he length of record during which 
the observations have been t.aken, and from which the normal 
has bee,u computed; (3) t.he mean temperature for March, 
1893; (4) t,he departure of the current luorith from the normal ; 
(5) and the extreme monthly mean for March during the 
period of observation and the gears of occurrence; 

1889 
1878 
1869 

1664 

1671 

187s 

1676 

16% 

1889 

1869 
1878 

1679 
1677 

1871 

I888 
I879 

1671 
1671 

1879 

1667 
1879 

1869 
Isst 
1878 
1678 
I882 

I682 

157s 

187s 
1887 

168s 

1S7P 

ISSC 

166: 

1682 

IS7S 
18% 

1687 

45.2 

2s. 7 
30.5 
31.0 

52. 6 

29. I 

€0.6 
51.9 

42. I 

26. I 

41.S 

44. : 

.............. Ifiseonaitl. 
Embarrass 26. c 
Madison ................. 

Wyoming. 
Fort Wauhnkie.. ....... .I 33. I 

- 

E 
00 2 

f 

5 

L 
0 

aa 
0 

- - 
ears 

20 
21 
20 

I O  

21 
10 

I O  

10 

16 

18 
9 

I2  

I2 

'3 

20 

- 
.c 
2 
E 

02 
:& 

2 - - m 
- 

0 

45, 8 
64.6 
44.8 

..... 
41.6 
56.6 

34.6 

65. o 

55.7 

43.4 

36. o 

36.2 

41.6 

.... 

27.8 

E 
& 
02 
L E  
1 8  
% Z  n c  
d - * - 
-- 

0 

- 0.3 + 0.9 - 0.8 
...... 
+ 1.3 

0.0 

- 5.7 

- 1.1 

- 0.9 

+ 0.2  ...... 
- 5.1 

+ 0.4 

+ 2.7 

- 3.: 

...... 
Terrace. ................ 

Vermont. 
3trafford ................ 

Viryinin. 
Dale Enter  rise ,*+m~nol&:"""' 

( 5 )  Ext reme  monthly mean for 
niarch. 

* m a 
L: tii M g 

c 
Fort  Townsend ......... 

Ires1 Ilryinia. 
Parkersburgh ........... 

i 

* u 

187: 
186c 
168t 

1891 

16gc 

1891 

1685 

188: 

1874 

I88 
168 

'69 

IS8 

1R7' 

IS8 

I -  

O 

53.6 
70.5 
53.6 

55.4 

49.3 

45.4 

71.4 

01.0 

61.7 

49.1 
43.6 

46.0 

41.3 

52.6 

42.3 

0 

41.3 
56.0 
38.7 

45.0 

31.2 
52.5 

33.2 

61.6 

51.4 

36.8 
33.2 

35. 0 

29.6 

37.4 

19.6 

DEPARTURES FROM NORMAL TEMPERATURE.  
The mean temperature was above the normal in middle and 

eastern districts north of the 45th parallel, over the middle 
and northern plateau regions, on the northeast slope of the 
Rocky Mountains, and along the Pacific coast north of the 
40th parallel. The greatest departure above the normal tem- 
perature occurred in the Bed River of the North Valley, where 
it, was 4 to 6, and the mean was 2 ,  or more, above the normal 
from the northern part of the Lake region to thehorth Pacific 
coast. I n  districts east of the Rocky Mountains and south of 
the 45th parallel, over the southern plateau region, and along 
the middle and south Pacific coasts the mean temperature was 
below the normal, the most marked departure being noted in 


